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чч Ra ea auch Gear are Ча offe ANA au TAN aa, ятч-хП eheu AA, WIAR ae ala Фа AA ЭП vas ak st 

alt їч Fetch Чат Hedin el SA AU sin чет erg Stl Hal argich $ Geral aif A Gear saa ens Ha хата 

area am аач зач ay sr ach Si? cht stich TAA ahs паа st orga YAYA: aida fra tag usa afe 

el sinc чя ч aif? Numbers. We use them every day. То count, measure, call friends on the phone and even to find out what 


something costs. But did you know you can also use numbers to create patterns - geometrical shapes, rangoli designs, and more? Did you know 


number patterns can be seen within patterns in nature? 


ы 


Hal чеч $ quis amaqsuen зї st sich 197 YANI HA axe SlSU? sinh Beals чер singh 
эїтеїт-чЧЇфєїї зї Uh ASH Alan sls BI AAI черет Brat Зі Yael Sh: 0,2,2,3,¥... 9 
sph YA BH Bich SIYANG теат зі AM Ah TIA D? Fae ASAT yaaa 
зет sich USTAA Binh йат 9 TAA ЗІ Сеет эту AT S:: 25, 23, 20, С, &..U 
эјча«та зет sic KUA WAT Sicha 2 Uta! S TAA эё! 

But first, what is a ‘Number Pattern’? A Number Pattern is a sequence of numbers where each 
number is connected to the previous one in ONE specific way. 

Take this very simple number pattern: 0, 1, 2, 3, 4... How is each number in this sequence 
connected to the one before it? Well, every number in this sequence is the previous number with 1 
ADDED to it. 

Here's another number pattern: 14,12,10, 8, 6... Each number in this sequence is the previous 


number with 2 SUBTRACTED from it. 
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эте fers эте тте jam Set H: 0,2,3,6, 20,24... 9 TATA 
chi weft sf? 0 па sie ЧТИ Alar glad ane? 
o*$z$; 4+4=3; 3+3=6, &+8%=30; SorQ-$3Q 

cft argt 0а alt qaergfa te =? чер ата 0 TATA ala Gear 
Ud? cht 22 ! 

чта var 33er 24-8233 

Now for a slightly more tricky pattern: O, 1, 3, 6, 10, 15... 
How does this sequence work? Let's see. 
0+1=1:1+2=3:3+3=6:6+4=10:10+5=15 

Do you see the pattern here? What will the next number in this 
sequence be? Yes, 21, because 15 + 6 = 21. 


15 sich BUH GARG ЯТА 

2,3,&, 20,24... єн Ч Gate ЗЇ 

‚1 3 A sites аперЁї afit ae? aft 
A. aku! зі dat а 

зт yeaa е =ч Ada forsqoren 
STAR AAI SQ! HAT Зі TAA 
gaer [гет ит Tpi GaGa 
Gal Г 
Now, let's take the 'number 
pattern’ we just discussed: 1, 3, 
6, 10, 15... , and see if we can 
create a 'SHAPE pattern' from 
it. 
We can! We now have a ‘shape 
pattern’ of triangles that get 


bigger and bigger as we increase 
the number of dots according to 
our number pattern! 

A number pattern has become a 
shape pattern! 
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WA? Ala зїев-э]геїТев Vener At зетечот ferar! Vere ята St falar eae, am & тї зїев<в 
"Виа" dgl Фея эпт 9401 

$ aja Kf: 0,2,3,3,3,5,0,23,32, 39... ch] Өй Чачта че з? е! ча for-geil...... Заа 
featarch эт па а SIfS ята 9 dus зі ате AA sin AAT qd sind = Эт 
TAA SAPS] TAT: 0+5=4; 24223; 3+4=3; 3+4=9; $4370; £44723; 2346721; 

3%+3=3Х TA? а! 9 тА aien-sjwurerren Чт Ә пФ А ST-ST чат чач! HT? TA, 
If you found that interesting, it's time you were introduced to a beautiful number sequence called 
the Fibonacci (or Hemachandra) Sequence of numbers. The Fibonacci Sequence of numbers goes 
like this: 0, 1, 1, 2, 3, 5, 8, 13, 21, 34...Can you find the pattern that connects these numbers? 
Yes! Every number in the Fibonacci Sequence is the sum of the two numbers before it! Like this. 
0+1 = 1 1+1 = 2 2+1 = 3 3+2 = 5 5+3 = 8 8+5 = 13 13+8 = 21 21+13 = 34 Got it? Good. Now for 


the REALLY interesting part - linking this number pattern to patterns in nature. 
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фет чча WAR ay hata зі arena aif! org Hora 2,3 aT « Gh aie А chi St! AA fhalarh sic d St! Alt unt 9 uer ero: 2 
чабат uper-( 2 ) Ван (а) етей 3 Uegfssrerr wat -(3) ahrafaferar,(¥) аҹ degfesrerr uper-(«) я TTS, (&) тати, (о) TAI 


The number of petals flowers have are often linked to Fibonacci numbers! Can you think of flowers with 1, 3 and 5 petals? (These are 


allFibonacci numbers.) Here are some examples to help you along. 1 petal - 1. Anthurium; 2. Calla lilies 3 petals - 3. Bougainvillea; 4. 


Clovers 5 petals - 5. Temple tree; 6. Hibiscus; 7. Jasmine 
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= Чч Зат uper arg HA BS "HSA Bich Ada Чч etch Gener SaTexur ЗІ ат Uke Чаат uper Get 
а Әса иі (х Гат зі Я 91) 1 ote та tt uper Sel cf ЗП TER mA Hs tag ot Зар GEN Hac 
=, | Flowers with 2 petals are not very common. The Crown of Thorns, which you see here, is one example. 
Flowers with 4 petals (4 is NOT a Fibonacci number) are also rare. 

Count the petals of flowers that you come across and see for yourself! 
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Woro ssi»? Ч е" ig: de" ы “ТА Wea РИ 
әт зі celer Sait фетр етет «аїр STSI 9 tperen AANA HARA ҸҸ GAT 
fafsr-4 etsa з, Hat 23, Hal 22 d Hat 391 эп 5 ает aie Ят эі Tah | 


The most interesting flower of all, where the Fibonacci sequence is concerned, is the daisy. 
Different daisy species have 13, 21, or 34 petals - which are all Fibonacci Numbers! 
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ARTA art onepigol кчт stax arena jamn ёа эл nad єт яаа $ 
gecpeh US ATIATI KA eI... of єн fhatarh sine ufger fhe sine at (*) TATA aaa ufeurra 
cht Hed? atardi јат Sieh: 2,2,3,3,5,0,23 Зп 9 ҹә а: AÌ 2*2-22; 3*3=Х; 3*3=8; 
ч*з=зч; £*3-&y; 23*3-2&9. d чт эте ah Wer: 2,¥,8,24, 48,288... 

(*)ebtat зї sitet зі Torch Toate ails Зі at ЕТІ 

There are even more complex and stunning patterns in nature that appear to be based on the 
Fibonacci numbers. If you are willing to do a little math, you can see it for yourself. Shall we try it 
out? Now, what would we get if we squared* each of the numbers in the Fibonacci 


sequence? Fibonacci Sequence: 1, 1, 2, 3, 5, 8, 13, etc. If we 'squared' each of these numbers, we 
would get: 1 x 1 = 1 Squared ог 12- 12х2 = 2 Squared or 22. 43 x 3 = 3 Squared or 32- 95х5 


= 5 Squared or 52- 25 8 x 8 = 8 Squared or 82- 64 13 х 13 = 13 Squared or 132- 169 So the 
Fibonacci Sequence Squared: 1 - 4 - 9 - 25 - 64 - 169 - etc. 


When you multiply a number by itself, the number is ‘squared '. 
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uR? gu farre qai еї, aia 9 т 
эче eri Auch Get сеет tenis STAR 
Фата WATS 919 2*2, 3*3, 3*3 эпїёФ 
2 TAR safi amepfer Tat eres Stl 2*2 cler 

1 черет =Йе\ҹ at, 3*3 cler 99 =ч зет 
dene at эп Has diat зет эт TAN anf 
ТЯ х eT aif enr 3*3-y glad зї (+ 
SITA firs Ae) | 


Now, just like we converted a number 


pattern into a shape pattern with the 
triangles before, let's try to convert the 
Fibonacci Sequence Squared into a shape 


pattern. Let's try to DRAW 12, 22,32 and 
2 so on. 


1? is easy enough - it is just one square. 


22 is drawn like this - 2 squares across and 2 


squares down. 


We know that 22 = 4, and there are 4 
squares in the figure (we call this figure a 
'grid'). 
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эта 3*3 ch firs чч teal AA зет а ame 
«гч on чет at Hara Aral TANI 3*3=% 
glad х, ag eier ЕЯ «er att gua «*« 
Я afa эч ates = TATI C*CA EY erant 
SIT 23*23 Я 2&« eT ает = TAA a 
Seal amie WA HS Achd St SIT этек 
dain Th tet = Fa Aha Sl? 3IT of 
Tal чаа 9% AM Ҹа Я эгет uro Atha = 
Tet 

Similarly, 32 is drawn as 3 squares across 
and 3 squares down. Again, we know that 32 
= 9, and there are 9 squares in the grid. 


52 is drawn as 5 squares across and 5 
squares down, making a grid with 25 


squares, 82 as 8 squares across and 8 squares 
2 down, making a grid with 64 sguares, 


13 


132 sguared is drawn asa grid with 169 
sguares, and so on. 
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зата seat aR Taste ет firsch U Гёз Heat aor fata the gedah SITA (9 fat чч) BAS 
Sle fsa SORA TAAT TATA sin chaz OR ak ers Ts! 

Now, let's push all the grids we've drawn so far towards each other, and arrange them like in 
the picture. Done? Now draw a smooth curved line from one corner of the smallest grid to its 
opposite end, as shown in the figure. 
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ШШШ іш аа — 
BENE 3NES C x 
BERNARDS. 24 
PL ДШ. к ш 
ШШШЕЖ ДИ д 


эта 9 ash Walch gedah VIA Toda clay, dux =... 235 з aR as sms! SITA сеет fale Huse aa seas aA saa ят зі at 
ST TAA 9 зт an пі dra alt dae ofS? va-Aa Vet falar оте паа Set ёа tga afe, а! 

Now take the same curved line through each of the other grids, from smallest to biggest, from corner to opposite corner, ending with the 13 
squared grid. What we get is a lovely spiral pattern. 

What is the link between this spiral pattern created by squared Fibonacci numbers, and nature? Well, the exact same Fibonacci Spiral can be 


found in nature! Where? Let's see, shall we? 
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UAS сеет ЯТ Фое ta aS, ISA сеет SIR fs, 22*22 Usa Tet эё ЧЙ as 
Фо Har SMA ada KS? + фо Cae TA ANA A? 

Here's the Fibonacci Spiral with one more grid - 21 2 - added to our original figure. 

See how the spiral continues? Does the spiral look familiar? 
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заа айа зї! $ чт Huse aga «аа che ach st (TA чат ч=ата tet BAU 
epusefteh ted cle зета KUA Tafa HA uU EJ о 3 usu! Of course it does! You can see the 


Fibonacci spiral in seashells (although you might have to twist your head around a bit to see the 


exact spiral pattern of the previous page)... 
17/23 


y Ai I /, 


NI 


„ата TA 


... snail shells 


Ud ak зї зет det (tq push $ чоч uy, $ qg-295 ta За є TATA {Әт 
PUSAT Я AL] = TATA SAT eas TATA Фо 1%! .. even eggs (see how this spiral 


goes the other way (anti-clockwise) as compared to the clockwise spiral on page 147)! 


Чч «чаят FU AA eRe чапа эпт fhg sienna det әт Horse Ҹат Tada 
afe эте! 


Even larger structures like hurricanes and even some galaxies seem to follow the Fibonacci 
Spiral pattern. Fascinating, isn't it? 


merte.. 

featareh sinc {аот ate = етер OATS Kd Я feng aeu яте sin jaah TAA $ {Н TATA At Bsa етта eb SAR 
oe чїё+ ,amg-enTfegen pna Saas AAR Сает їчї {ата эп SAA ті Vel эп Aas Aaah HAH ЭЙ Ueber org -jaah Alt 
Фай! «аа Фа 8 эп ач carn aaa аа ata ats, A ane Me HS Wat Sale! 9 SMARA «га ата ale sd 2303 $4 falas 
fratar (2200-2240 $.) st seh па vgfsreraa СЯ fera этетэйї' ята "moram Yea’ Я sits sich jaar {ачаа {Әче Pha 
SIHSTHTIIS ACA UAT AA TSU 119 Sells AT 3iTg чата PASTA аһа ЧА &этев aro ahaha 31e етта SAH aS Yo Sele vl sity earch Tah 

Sieb -TTUT-IT HAT аа AfD 1 апе З AAR By аге Siah-2j Tah ferra Each Gta 89 glg-g! эп с̧ер cf ARTs Uehx ая 
falar сәт, ayo eras < hata aien-sjwrerr' (чт dade) ama ИӘ ҸӘ | 
A BRIEF HISTORY 

To end this exciting tale of Fibonacci Numbers, let's touch briefly upon the history of the Fibonacci Number Sequence. 
In the 11th century (almost 1000 years ago), a Jain scholar and monk called Hemachandra, who lived in present-day Gujarat, discovered an interesting 
mathematical pattern while studying poetry and music. He was looking at the number of different ways in which you could combine 'long' and 'short' 
sounds in music to create different rhythmic patterns. 
Around 100 years later, an Italian mathematician called Leonardo Fibonacci (c.1170 - c.1250) - wrote about the very same mathematical pattern in his 
book Liber Abaci, or 'Book of Calculation' in 1202. Fibonacci travelled extensively along the Mediterranean coast, meeting merchants from the East 
and finding out about how they did mathematics. 
It is possible that Fibonacci came across Hemachandra's sequence during his travels, but since he was the first one to introduce it to Europe, these 
numbers became known to the world as the Fibonacci Sequence. 

| Translation Last saved at 02:26 PM 
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Hal Qus ezr4 feat! иаа ачта sich Qa этет этїї sich Rae ат feral GAAT sarg 
Vea Afd- Sat aR maaa TATA sifes aR degfesrerr Ha AAI 

Fal $ TU а Hey ot Hepat Has а MAS іт sin jaaa затеи еа ane seat 
ak ат ata 9 та за as чаа ofA иа am чт sie spears с̧а zer fae 
$ US Achy sel Чч Us HS еч TAL &5 ЧІ 

A word of caution: Although there are many examples in nature that seem to follow the Fibonacci 
pattern, there are also many examples in nature that do not — like four leaved clovers, or flowers with 4 
petals. 

What's intriguing, though, is how often these Fibonacci Numbers do appear in nature. So far, scientists 
haven't figured out WHY nature seems to love Fibonacci numbers so much. 


Maybe YOU can find the answer when you grow up! 
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Sid S3Tch- 3SEd AT WMA- Ag эё HU ИФ GITA а-та SIMA VaR Чачта raa ARI 
JA AR 41% went! Almost a thousand years ago, an Indian scholar called 


The Е ascin ating Fib on accis Hemachandra discovered a fascinating number sequence. A century later, the 


same sequence caught the attention of Italian mathematician Fibonacci, who 


: HE : wrote about it. The Fibonacci sequence was repeated many, many times in 
(Ma ith | | i-Eng | ish) nature - in flowers etc. Find out more! 
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